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(57) Abstract: A solid polymer type fuel cell ( 1) which comprises an electrolyte 
film (2), an air electrode (3) in close contact with one side of the electrolyte 
film (2), and a fuel electrode (4) in close contact with the other side thereof. 
The electrolyte film (2) comprises a film base (9) made of a polymeric ion-ex- 
changing ingredient and dispersed in the film base (9) phyllosilicate particles 
(10) which have undergone a treatment for metal ion/proton exchange, and has 
a proton conductivity Pc higher than 0.05 S/cm. In the solid polymer type fuel 
cell, the electrolyte film (2) has excellent high-temperature strength and can im- 
prove power generation performance. 



< 

o 




# WO 02/1 53313 Al IIWinilllDnilHIEl 



(81) tt^S (Wf*i): CA, DE, US. 



(57) gift: 

b#^otm*4s^ (i) tenmnm (2) t, ^mmrr (2) (w^c-we 
n^rr^m® o) &cfct»Ms (4) <h^^r^» 0 3ft@ti& (2) wfm* 

(9) -^Jj!^ (9) tc*MftU J.^M-r^->^-7°n 
y'o h Ms^P c^Pc>0. 0 5 S/cm T&<g>„ ^nici 0 , Mn^i^rUS^^WL 



WO 02/15313 



1 

mmm 



PCT/JPO 1/06980 



mmznT^ztf, i o o B cmm<D^m.Txmm-£nz>tctb, &tfffci&ffi3&m& 
io wmz, vm& mmmmwsm^mt^^ri:, ^M^>-5mmmmmz^z> 
vfrism^mtvmmiz&zzi, ^^r>^m^mm&^z\t\zmmvxmmimu^ 
mbM^mmmmz&^Tfc mmw&^mmfr%Mmmizm^x7 , 'a h> 

m (mmmrnnxfixnimm&fimmznzmm Am?.*. z\<Dtttb, me-m 

20 >My^^lrrS££K:<kt>, «»^UT«liTO*an®r5>&ft*<ktX (b) zk 

p^^j^m^^^trr^^ (H2M#pb¥i 0-33492 2WMmm mmz 
tixviZo b^u^e., (a) jffitzu, fflmiz&vmmmom-z&mTc®, 
^ymmfiy&T-rzh^ofimtf&o, ^ (to -zmzit, ^mrnKDmuiz^m 

25 HHJ<£>P» 



WO 02/15313 PCT/JPOl/06980 

2 

>t^^>^^^mm^m^nr^m(Dm^^m^Li L £^u &rc7n b>& 
»c^p c >o. oss/cmm mtm^mmnmnmzn&o 

z&~m<, tttrnttwOBri' *>3m$Bmz&z>7ti b >-t)*&fetz> t^zmwr-v 
io te^#fc#^£n&7fcw^ «$psbh 
o^d h >fcm&p c saga© «fc 5 \z, pc>o. oss /cm z £ j&*Rjtre& 

5_hT?£2&T&5o b >f@tmP c^Pc^O. 0 5 S/cm TStS&ffiflSfcLk&imt 
15 Mfe&t^o 

z(D£? izm&tz h, mmmz&i&T-z&z z t.u < imamsm^mm^m^m^ 
mm<Dffimmw 

25 in i imim^wmmmo umbel m 2 tmmmog&ffi&mm, msva 
Wr^mm^w^yi&mmi c twmnmo^ ^->im&m 1 c toimm&^t? 



WO 02/15313 PCT/JTPOl/06980 

3 

5 win 

m2\zwm-?z>&o\z, mmm2\%, w^f-i^-y^mm-, mxwmmmicfcm 
10 mm^^*>3mj^£yt£z>wm£9 1, ^<Dwmtf$\zftmu j.^^s<^->^ 

, y'n b >&mm> c^Pc>0. 0 5 S /cm 1:$>Z>, t^-o fc^WT^o 3 

mmi i timtz>$m<&m.<Dmi 2 \z7m^n^nm^n^ 0 
20 tzmmi-^t^o zfDm^^^^y^m&frtvTtx muzmtffc&n-i*>3m 



WO 02/15313 



PCT/JP01/06980 



4 

»1] 









m i 


(PEEK) 




m 2 


(P E S) 




013 


(PS F) 




fll 4 


(PE I) 




01 5 


(P P S) 




me 


(PPO) 





0*2] 



C tt » $J 




^UT-tr hT $ K (DMA c ) 


1 6 5. 5 °C 


i?>f;V*;l/A7; K (DMF) 


1 5 3 °C 


^ f-;l/x;U7 F (DMS 0) 


" 1 8 9 °C 


h'Jxf;l/7^X7x-h (TEP) 


1 1 5°C 


N-^>;Ut:oD F> (NMP) 


2 0 2 °C 



WO 02/15313 PCT/JP01/06980 

5 

S U (MgassA 1 x.6-7) Oxo (OH) 2 • nHa O ; M : Na], h [Mo. S3 ( 

S is.e7Alo.33) Mg s Oxo (OH) 2 • nH, 0;M:Na], ^h^b [Mo. 33 S 
i 4 (Mg 2 . 6 vL io.33) Oxo (OH) z • nH 2 O ; M : Na], 7&— V [Mo.xv 
5 Si 4 Mg^Oxo (OH) 2 • nH* O ; M : Na], n—^^-i h [Mo. S6 (AU. 
seS i 3 .xJ A 1 2 Oxo (OH) 2 • nH 2 O ; M : Na] ^©ife^fflVie»tl^, 
m^y^Eadr^^SS CM-Mga. e (S i 4 Oxo) F 2 ; M : N a], 
h CM • Mg 2 (S i 4 Oxo) F2 ;M:Na, Li] ^<Dffi=?hm^n%>o #Bt£ 

10 ^Ta&^Na-f^, l i^^->^^Dh><h-i'^->^$ii-^o mmtvx\m. 

, WSOTl2(2:7 0 nb>eSSPc£, ttiB(D&o\ZP c>0. 0 5S/cmti|J5?)^i 

mw^mmttf-i o«, ^gd^o. 001^01^2^111^0, *fe-r^->32 

Milc^O. 5meq/g^Ic^2. Omeq/gT$oT, DSIi2(C^ 
)&^t*L^L ^10wt £ £/»gT&£„ ^n^H^aWfB-f *>3m 

25 ^^ffl-^^t^oT, fWMIl 2 (Dim&m&Mtb, tfc7°Dh>gigPc 
£Pc>0. 0 5 S/cm.(D]n\±^^Z.t.t^^ 0 tcfcU igd^d>2MmTS§ 
J&\ ^>«iIcdUc<0. 5meq/gl!^i^di mMW^2(D^-ty 
Wllc^, S^^m^^f^Soo^cfcD^gTT^o £fe&gd#?d<0. 
0 0 1 Atm-e$>§^, -ft>»ilc^lc>2. Omeq/gT^^m ^ 



WO 02/15313 PCT/JPOl/06980 

6 

5 (HIM) 

a. m^W^SSfi 
<#J-1> 

ggd^d^2//mT, I^t>»il c^'I c = 0. 5meq/gcD^h^ 
H&^l 0©ftM$, 0. lN«K:SmbT^>3£»S£fTofco -©^ar, 
10 Y =7^ h& 1 0 (DMmN a-T ^->^°n h ><M Jr>5m£n%> a 

oygmwit 1 0 w t %t&§ 0 

»g|2£#ij (1) ^-r^o 

<m-2> 

20 ^tewa, m-it.mm(D^mx\ m (D <hiwi-'j¥$©«^K^2^^b^:o ^ 

©«$Ml2£#!j (2) iiT^o 

<#)-3> 
25 ©TO«ffii2£#!] (3) i-rs, 

<#l]-4> 

-r ^->33«s^©^\^ h ^-r Mag? i o (d^tml ^L=6wt% ^i^b^c, t 

<D«8?SSil2£#!] (4) £T£o 



WO 02/15313 




PCT/JPOl/06980 



oa-5> 

Wffimm2&M (5) £T3o 

5 <m-6> 

-f^SS&gfcSl ctfl c = 0. 7meq/g^t-f M»l 0§ffiH ^fe-T^ 
ySmmm&D^*)-^ M»l O0^tiL*L=6wt%(cRHUt tV^dt.B/. 

w*. #1- 1 tra*»o6»T?. (i) tm-m^<DmMmm2^smhrcc zwwm 
m2&m (6) £-r& 0 

10 <M-7> 

<t>3^IIc^Ic = l. 2me q/gCt^'Jnt-f hSf 1 0^l\ * 

tv^Jitews, 09- i #i (i) tin- J¥$®«5?sigi2&^bfc 

o MIMi2^J (7) £T£o 
15 <M-8> 

-T^->3^^ai c^I c = 2meQ/g©f^t7< hS?l 0W, *M^-> 

&m m- 1 tmm&jjm:, m u) £i^j¥£©^«M2£«b£:o £©ms?sc 
m2&m (8) t-r§o 

20 <M-9> 

<i ^yi&mmmcD^ b butt?- 1 o a=iowt %t^bfc, t 
z.<DWsmm2&m o) t-rs. 

<3I~ 1 o> 

25 ^^■y^mtOM^(D^ h^-f HSFPl 0©^#:fiL£L= 1 2w t %^f^Lfe, £ 
W5Cl££JW*. M- 1 tlWoa^Tf, fll (1) £^-ff£<0£#WK2&j^Ufc„ 
d(Z>®SOTSI2&0O (10) -h-T^o 
<W-l l> 



WO 02/15313 




PCT/JP01/06980 



i o (D^mmL a=6wt %\zmMi<fc, t^oz. t&mt, m- 1 1 mmo-x&rc, 
m (i) tm— m$(Dmmmm2&imvrzo ^(Dmmmm2^m (id t-r^o 

<^U-l 2> 

JfeftSd^d^ 3 um(Ds\t7 h^-r h&?i o &m^\ ^r^^-y^mmmo)^ h ? 

5 -f Har?l 0<D^SL£L=6wt%fc83£Ufc, <hV^ 09- 1 £IwHSlCD 
l£?£T\ #1(1) j¥$(D«0^2^^bfeo £<D«fi?Stlgl2£#!j (12) £T 

So 

<M-1 3> 

"T ^>3S^i» Ic^Ic = l. 2me q/gt, R^^r>^^3M^M^tlX^f3: 
10 V^>^EU D^--r M»l 0 &mi<\ Sfc^^EU n^~< h»l 0<D^mL£L= 6 

wt%(c^L,fc, ^a^imte, #■>!- 1 tmm&jMx, m (D 

M2»LL £<2«8?«Jgl2£0!l (13) W2)o 
<#J- 1 4> 

-T^>3^^*I c = 2meq/gT, J^O-f ^S^QS^JS^tlTV^V^ 

15 ^t^-T h» 1 0 £fc^:=^-f h» 1 0 (D^WfiL^L= 6 w t %fct35£ 

Lfc, ^V^^^J^^, #|- 1 tm£<D-JjfeT:\ W (1) t|W|-j?^©II^MM2^ 
^Ufco Z<DWmm2%:M (14) it^. 

£ Nafion (5^>:<±Sg) £, ^V^U\±)VT)Vu-)Vt.ii-yu\i)V7)Vu-)VhM 

#3 Nafion ©tfSi5w t %7r&3„ 
25 BufE/t-f >^?»^, MiitT, Nafion : mmT= 1 . 2 5:2 fa&^^Kl&TOL 

ffl^bMlfc. u©^-Xht Pt». 5mg/cm 2 £fc5<fc-5teS4Hi5« 
5 , 6 ©TH6»±^X^7 U->WJ(ci:oT^^U 6 0 °CKIT 1 0 ftm(D&m& 

ffV\ -eomi 2 0 < C^TMES^^ffoT^M343J:»«4^#feo m#PStJgt2 



WO 02/15313 PCT/JPOl/06980 

9 

<m (i) \z&\,rc, ^<d— m\z.^mM3&frLT— -jjommms^x, wtmmzm 

m®4^Vxm^(Dmm6^XX, 15 0°C, 2. 5 MP a, lftm<D0MfcXfty 

m^mm^mx, mmm2<D^m m^-imm-^^r^), m (2) ~ 
5 (14) &m^xi4m<DnMmi-wmm*&$mvtz 0 

c. mmmmcD^^immmi c, yub>^mmpc, mm^mRt^zs^ 

-(^•>^mmm(Dpm\zm^xumMm^mmu ^rcy°ub>mmmp c (Dmmzm 

otlt -1 >¥-¥>X7i-7-(*? ®83& : y-^hp>s I 1 2 6 0) £JBV\ tl 

10 ^mmmizx2^f-m^mmvrcc 

mm. 9 o %omM\z£>^xwmm2 zweeo. smp a\zx2 o of^»r^ u- 
7°^x b&r^, ^xmmmm2 &wmvxmm&mm\zx®mu w&tt, h#u 

<£>J¥££t 1LU £fc^M£©jft££t 2hVX, WmmmR t = (t 2/t 1) 
15 X 1 0 0 (%) ^tBUfcc 

t7»c0iftSom ^CCOj;-5^^^bfeo IP13, «^«BI2^9 0°C 

©sfeKfcs^, muizx^<Dmmm2(Dmmwi%:®fi£.u ^xwffimm2%:m& 
wmzi^fci i ovvmmmizvmu ^<D'&mmnm2owaw2&®mvtc 0 ^ 

X, 7K^*w 3^w3=wl-w2i LTlftBU ^T^tR$Wc= (w3/wl) x 
20 1 0 0 (%) ^WltiVTco 

lOOkPa, fOT^5 0 %, mmEms 0 % ; »tH©if^gg8 5t: ; ©#E#Tfc: 
3^vt, «SEffi®B&*0. 2 A/cm 2 ©<h#<D^£ (V) fel&dfco 
25 d. 

^3», #i (i) ~ (14) ^mr^m^ktr^mmL'f'i o« «^Msi2(D^ffl 
h y^mrn? c ctt^ij ( i ) moyn v >&mmp c ©±#^^-r<> 



WO 02/15313 PCT/JP01/06980 

[«3] 



1 




CD 


co 


co 


co 


CO 


co 




LO 


LO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 








r>- 






c— 


C^ 


t— 


CO 


CO 


CO 


CD 


CO 




9s5 -PI iwai 

Is :g P 1 




{—* 










CO 


CO 


CO 


CO 


CO* 


CO* 


CO 


CO 


CO* 








tr- 


i-H 


y—< 


LO 


co 


CO 


LO 




CD 


CD 


1— < 


■rH 


oo 


LO 






LO 


LO 


LO 


CO 


CO 


C— 


CO 


CO 
CD 


CO 


CO 


LO 

c— 


CD 


CO 


CO 
CD 


CO 
CD 




nV 


LO 


CO 


LO 


oo 


CO 


CO 


CO 




LO 


CO 


LO 




^* 


CO 


LO 




ft M- ^ 
















CO 






1— 1 




C— 




CO* 








r— 


c- 


t— 


oo 


CT3 


oo 


. oo 


oo 


o> 


CO 


oo 


oo 


oo 


oo 


« 




o 




CO 




CO 


oo 






oo 


CO 


CD 


oo 




oo 


CD 




° o 

_ O-i 


CO 


co 


o> 




1— < 


co 


CO 


CO 


CO 


CO 


oo 


CO 


CO 


CO 


CO 


§1 






















CO 


CO 


CO 


CO 


CO 




A ^ 




CO 












CO 


CT5 


1 — 1 


CO 


CO 


c— 


CO 


oo 






LO 


LO 


LO 


LO 


LO 


LO 


CD 


CD 


CD 


LO 








•^r 






D ft ^ 
MM ~ 


co 
o> 


O 

co 


co 
co 


co 
co 


co 
co 


co 
co* 


CO 
CO* 


CO 
CO 


CO 
CO* 


CO 
CO* 


CO 
CO* 


CO 
CO 


CO 

co 


CO 
CO 


CO 
CO* 




*&( 'hi 


CO 
CO 


CO 


-"^ 

CO 


CO 
CO 


CO 


CO 
CO 


LO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 

T—i 


CO 
CO 


1 — i 

y~i 


CO 
CO 




<rfl -i „ 
If. Bp) 55 


1 


LO 

co* 


T-I 


CO 


CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CD 


CD 


CD 




. mil yu< 

v <K ct m ■ 


1 


*p 




■ftp 




ft: 


*p 














m 




N- 
& 




1 


CO 


CO 


CO 


CO 


CO 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


m 
m 




VD 


VD 


VD 


VD 


VB 


VD 


VI) 


VII 


VD 


V8 


VD 


V8 


VB 


VD 


V 


































•b 

Km 


« i 


1 


LO 


to 


LO 


LO 


LO 
CO 


CO 


CO 
1 


CO 


LO 
CO 


LO 
CO* 


LO 
CO* 


LO 
CO 


CO 

1—5 


CO 












JL. 






JL. 














-K 






5$ © 


1 


V 

■FN 
<\ 

<r 


V 

Irs 


V 

>h 

< 


V 

ir\ 

< 


V 

< 


V 


D 


V 

-k 
»l 


V 

< 


V 
its 

JL. 

< 


V 

'I » 
jL. 

<- 


V 

jL. 

< 


D 


V 

»l 

»K 


K 


39- 

m 




CM 


CO 






CO 




CO 


CO 




— < 


CO 


CO 
- — 1 


« — i 



WO 02/15313 jjfc PCT/JPOl/06980 

• 11 

H3& mizm^T, »J, 09 (l) ~ (5), (9), (10) \ZMU 

, 5S^w*lsl^ i ow t %\z&ttzz£\z&^T&m&Q%7uh>&mmp 

5 04«, *3fcat^iT, 09 (1) ~ (5), (9), (10) teMU 

H5& ^3^s^t, aem (i) ~ (5), o), do) izmu m^m 

®6te, ^3fc2fc^vr, ®PM, t^flL^L=6wt (4), (6) 

~ (8), (11), (13), (14) izmU I^iMfl 0©^^>^1I c 

WBfrtz.&o\z, ^^^mm^ritzm^^mm^i o^m^rm (4), (6) ~ 
(8) \% wmmvvm^^Wimm-i o&m^rm (11), (13), (h) 

20 Icttlc^O. 5meq/gt$5uMTO5. 

sfe3E3tsteviT. m (4) t^j (12) t&jt^st, mmmm2<D!im&fa±.t£-& 

msM, mBv^tmm^&nffimmoM en ~ o> 
25 , wwmzxsm (10) ~ (14) &m*fc*>©«k & fe^n^mttf^wt-^ c: 
Ksj&v-e&s. mmmmmmz&mz&^T, mz, m^.m^^.z^m.owmm.^s 



WO 02/15313 PCT/JPOl/06980 

12 

mum 

a. mmmm(D$m 
<m-i> 

tgd^d^2//mT, R^*>3Q&&kI cffi I c = 1 . 0 9me Q/gCD-t^ 
5 U DrM h» 1 0 0. lN«&I«j*bT-f ^->3a^a.s^fTofe 0 £<D 

£ffllcb, zJr&m. 2 ©nmp fStsfS^Lfc Ji«;a^5l»ft>^l^ 

OD^Tfite lOwt %T&£o 

io ci<D^^-<^->3^^-w^te -rt>^w ; t> ; e , JD^ hbkpi o 

Sf|gl2£#!l (1 5) <hT£ 0 
<#l-2> 

15 -ft>^flc^lc = l. 0 7rae q/gO^^U nt-f hSf 1 0 ^V^c 

, t.^z\£%m% m- 1 tffimvjjmv, m (15) hffl-m-£<Dwmmm2&jm 

bfco ££>«J§?lfflll2£#!] (16) £T3o 
<3*J-3> 

-f^->3^^*I c^I c = 0. 9 lme q/gCD^^EU P^-f htf lO^ffl^fc 

20 , t.^z.t.mv\% m- 1 tnm.oy^m^, m (15) tiwi— ^©^^2$^ 
bfc Q zemmmmzttm (17) t-r^ 

<3»J-4> 

-T^->3:^^ai cj&*I c = 0. 7 lmea/g©-^^ M»l O^fflV^c, tVi 

•5^^^i #1 (15) tm-m2<Dimm.m2&i%&isrz.o 

25 £<D®5?HEi2£0iI (18) £tZ> B 
<0IJ-5> 

W«ilo!)nc = 0. 5 0meq/g©A^h7-f Hfr?l O&m^tc, t 

^ozLtsmz, m-itmmDjjfeT*, m (15) £^mt£<n&mm2&jmi,ft 
c :©iifi2^ (1 9) tTz>o 



WO 02/15313 PCT/JPOl/06980 

13 

<M-6> 

^ft>^tlc^ic = l. 0 Ome q/gOA^ h7< ht^l 0»fc, £ 

wz.t.sm% m- 1 tmm<D^mv, m (is) t.m-^<Dwmm2&m&isK- 
o z-(Dmmm2?tm (20) 

5 <^>|-7> 

-f ^>3^^ai c^I c = 0. 5 4me q/gOX^-:/:/-^ H&^l 0£rffl^fc 

, £U5£<hkW3:, #1- 1 #J (15) tIW|-^(Z)TOK^2^^ 

bfeo £<D^PfTOl2£#il (2 1) <h-r^>o 

<0!|-8> 

10 •I'^^H C30«I c = l. 2 5raeq/gOA-5^7^ M»l OSfflVxfc 

, tv^cia^wa. «- 1 traflfcxj&an?, #1 (15) ti^-ff$®«fiiKW[2*^ 
bfco zL(Dmmmm2^m (22) t-r^o 

<#J-9> 

-f3->35^*i c^i c=i. 2 0meQ/g<D7ymmtr'($mmk : ?i o&m^ 
15 &. i^3ctm»4 m-itmmfD^mv, m (15) t^/p^o«!BHffli2*« 
^b7to z<DWffimm2&m (23) t-rs. 

<#y- 1 0> 

-r^->33^*I c^I c = 0. 6 0meq/g©7^^ES^r-r^««feTl 
Tc, ^anteWi M- 1 £lRH$©;&8n?, 00 (15) i|p|-j¥^©^?MB2^ 

20 MVfc, ^(Dwmm2&m (24) trs. 
<m-i i> 

<t>^tllc^lc = 0. 0 6meQ/g©MUt-< HKrfl O^fflVVc, i 
09- 1 t\m<Djj&TC, M (15) <h|w]-JP$(Z)^?KBl2^^brc 
0 £©*8?Sflll2£#| (2 5) <hT§o 
25 <3*J- 1 2> 

^ft>3»llc/dnc = 0. 2 Ome q/gcDAO-flH' Mafi^l 0£fflV>fc, £ 

v^^^te, ^j-iw©^, m (15) £m-B2(Dwmmm2&fmi'fc 
e z.<Dmmim2?tm (2 6) t-r§ 0 

<M-1 3> 



WO 02/15313 PCT/JPOl/06980 

14 

^>5^IIc^Ic = 0. 0 5me q/g©^D7^ htf 1 O^ffl^fc, 

w- 1 Lfmmwsv, m (is) tm—m2<DW$mm2&m&i,fro 

H(Dmfflm2&M (2 7) £TZ>o 

<m- i 4> 

5 -ft>3»ilc^lc = 0. 1 2me Q/g«K7< OSfflVifc, <hV>"5 

^iW 09- 1 <hl^O^T, M (15) tRh-J|[^0«SIWK2&^bfc. E 

(Dmmmm2&M (2 8) t-r*. 

^0K^2©^!i (15) ~ (2 8) &m^\ mimt.mmoxm^iAmmmmm- 
io wsmmtsmisiz* 

c. «^?HMcD-r^->^^ai c, 7uh>mmpc&&zM&mm±mmAT<D 

bT, ^3©^?MM2©^p^y*5j;« (15) ~ (2 8) 5 0t, 1 2»I 

mummtm^tz. 0 mwm^^i (15) <Dmm^mEgmamm (d 
^uft&w-^, *wj©iM~§rr £*s;rr 1 09 (15) (Dm* izmtzmmr 2 % 

20 3&t>, ^(Zm T2-Tl=AT^mBLT, ^©AT^j (15) (D^M^lMMt 
t-fco l^il<£>il'J^£#!l (16) ~ (2 8) fcOVvr^Tofco 

d. $>J^^ 

m (i5) ~ (2 8) fc»T5ji«er-r»!ftiijepi ooimt, tW2©# 



WO 02/15313 
C*4] 



15 



PCT/JP01/06980 



^ -gigs 


0. 7 5 


0. 7 5 


0. 7 3 


0. 7 1 


0. 7 0 


0. 7 5 


0. 7 1 


0. 7 3 


0. 7 2 


0. 7 0 


0. 6 1 


0. 6 1 


0. 6 0 


0. 6 2 


m 




co 

T < 


CTS 


CO 


LO 


OO 


CO 
t-H 


LO 


OO 




CO 


CO 


o 


1-4 








CO 
CO 

co 
co 


LO 
CO 
CO 

o> 


CXJ 
CO 

co 
co 


t-H 
CO 

<o 

CO 


OO 
LO 
CO 

<o 


CO 
CO 
CO 
CO 


o> 

LO 

<o 
<o 


CXJ 
CO 
CO 
CO 


CO 
CO 

<o 

CO 


CXJ 
LO 
CO 

<o 


CT> 
CO 
CO 
CO 


CXJ 

CO 
CO 


CT3 
CO 
CO 

co 


i-H 
CO 

co 






CO 
03 
i-H 


CO 
CXI 
i — 1 


LO 
CXI 


LO 
CXJ 
i—l 


CXJ 
1— < 


LO 
CXI 
i— \ 


CXI 
y—i 


l>- 

CXJ 

i—5 


CO 
CXI 

1— { 


CXJ 

1— 1 


cn 

OS 

CO 


1—1 

CO 
i-l 


CO 


CXJ 
CO 
1— t 




<rfl 

hMW!S 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




Aig^ 












-Hp 


*P 




4^ 


4<p 


•hp 






^> 
4iP 




or 


OS 

VII 


CXJ 

VII 


VI 


VI 


cxj 

VI! 


CXI 

Ml 


eg 
VH 


cxi 
Vfl 


CXI 

VII 


CXJ 

VD 


CXJ 

vi 


CXJ 

VB 


CXI 

VB 


CXJ 

Vfl 


V 

Hi 


"KK 'hJO 

A ijB| 

YlS - 


CO 


l>- 
co 


tH 


C— 


<o 

LO 


CO 

<o 


LO 
CO 


LO 
CXJ 
i—l 


CO 
CXJ 
i — i 


CO 
CO 

<o 


CO 
CO 
CO 


CO 
CXJ 
CO 


LO 

<o 

CO 


CXJ 

Y— t 

CO 




■WW 


•K 

D 


V 

4> 


V 

<\ 
<T 


A 

X 
) 


H 

1 


V 

m 

mm 
m 


U- 

V 


V 

V 
D 

s 

X 


V 
D 


V 

1h 

V 


as 

(gair 


LO 

» — I 


CO 

<• — I 




OO 




CD 


cxi 


CXI 
CNJ 


C5 
CO 


CXI 


LO 
CXJ 


CO 
CXI 


c— 

CXJ 


oo 

CXI 



WO 02/15313 PCT/JPOl/06980 

16 

m4&*>m*>frtii&5\Z, m (15) ~ (2 4) \X J»^Sm±:#MATW<, bfc 

mmmx$>%><> 

mmm \z, x-#>7^y7^mht^*>fcmi&^>¥ 

15 bfcfe©3W£b^ 0 

20 ^©»^ij(Diiti5[^ gmm3&&tfm®m4\zi&mm&tt j ?t^<, fflkomwr 
^mmtf-^m^t^z\t.x^ a mw^mm^\mmiz7k&im-t&<Dx, mm, 
im£CFiz&^xh?mM3&&z$]mm4 \zxmm&u m&mm&T^te^ 

>^^mm^dr^mmML^muvr^m^tim^xm : ir^ z. t.w&\ z.<dtz 

25 86, 

W±^^«««2 umSTFX$>Z>j)\ W%nmMlsT&V), ^©^gDttD^lOO 



WO 02/15313 PCT/JPOl/06980 

17 

wfrtr-i mmi^o^^-y^&mm i c # i c <o. 5me q/gT«f§«i^^wFT 
&c s^-r gfesjisefw ^->3^^« i c <D±mmx mm±, i c = 1 . omeq/ 

5 %-v&z>z.£fiW£v\,\ m^-imm^^mmL^Ly i ow t xisi-mmmm* 

Wb£T££, L= (Wb/Wa) XI 00 (%) tf£%> 0 Jf^^M^3^<7>^r*L 
©TMfiteL= 0 . 0 1 w t 

io ^-fe/\°i/-^7, 8«, ^<^fejtM Gi^teM© \ztfxmm<D&m.<Dmi 1, 

1 2^^$tl/ ) c^«TfeD, 

(1) *-^>^^^^TCP t»£SJt£itT, ^^^^^T^o -f^MS 

>3mj%fr<Dmmt\% 1 / 2 ~ 3 / 1 c 

( 2 ) mmtV 1/3-5/1 (DX—fty?? v U ^ h 7 7Mnx^V> 
20 (PTFE) ^(D^i^X5 1 l/>^U3-;l^©J«^-^^$-&T^X^U& 

S£TiM^£>&£j!*^5, 6^^. TmmoWmfe l . 8-2. 5mg/cm 2 

(3) l£ifeB5, 6OTit!ili±^, lufB (1) ««ifflX7'J&P tTO. 4- 
25 0. 6mg/cm 2 £&£J;-5t;:^fiJU I^LT^M3*3j:»^@4 ^f^T^o 

(4) m^MM2(D-®^^S3^bT-^CD»[)i5^^T ) 
4^bTfd3^0j!LSWi6^^TT, ^ h^VX^T^o h^VX^W, ^6 
0-2 0 013, JE^]l~10MPa, l-S^T^^^^^lA^ h7°U 
X&2mtefrtfXft\,\ -yfcfcy h^l/XO^^, 1&m6 0-1 0 0°C, JKU-1 0 



WO 02/15313 PCT/JPOl/06980 

18 ™ 

MP a, l~3£ffl£U zi^*^y hyi/X©^^, igll2 0~2 0 0t, /E7Jl~ 
lOMPa, l~3^f^bTfe«fc^ e 

^mm^immz^x, ^t<Dj%frmmt 5 ~ 1 5 w t 0 , £^©^f^«^& 
t^x^m^ 3 iz^nzmmm^mmu 0 . i~o. 2m g /cm 2 ^otutsg 
wmw&(Dmmz^mmimwm& 3 ~ 2 0 w t %, ff$u«5~i5wt% \zu%> * 
10 Tff v\ »ms4 zmm-ztzLtbommmx ? u jc*^sh^«s« 5 ~ 2 0 w t % £ 

<M-1> 

15 y*7vztL^<Dwmmi : iizfc&j:5izm&z&Tmmitf L £Vfco ^'ji-f 
;i/x— (y;i/FU^^a^) ^^m^Atrc ^*>33mm*2. 4 

mmmu mm 1 2 w t %(Dx;uj}sMb^ u x— ^;ix— ^vtr v >m&*mrc.o z<dx 
20 u x—t-^x— t)Vt y ymmzmm^u^, mm&^/x)^>^ 

m&^zMVT 3 w t %T$.^fe 0 
25 (2) MJ±T4 : 6<D#— ^>^77»*WJfh77MDl5 i l/> (P 

tf e) «HF&x5=-i^>^u izjffl&nrcte&x? U #>^-A°©tf- 

(3) TOi^TmSifc, SifflX7'J^Ptl*to. 5mg/cm 2 tfc5«fc-5fc2&fi 



WO 02/15313 PCT/JPOl/06980 

19 

u 6o°c, io^momm^zsi2ox:(DmmM^n^T, ^mm^<kzmwm^ 
(4) noBTJVfrXtiftv x-t^x-^;ht h >&m^xm& 5 o um(Dmfmgm& 
5 (5) wMmm&gm&&&mmwrcm2h, so°c, 5MPa, 2^©^#t-^ 

*>>h £fr V \ #V *T 1 6 0 *C, 4 M P a , 1 ^<Dm¥V=^k* V V 7V7, £fr 
10 ElOOkPa, mm^5 0%, 3$£ZMfiL8 OTOofeo -fe;VEE^^Mffi<hbfeo 

<M-2> 

111 7 ~ 9 IZT^lyfro 

20 <3I~3> 

mi- 1 tmc^mxmmm^imu ^nm^wm^n-Dt^ m^^ts&^zs 

[H7~9^7kL7c 0 
<#)-4> 

25 S^-rmm^<^fr*L^^^^^bTl 0wt%(«Ufc > 

^^!i-i<hiwjD^Ttuw^K#:*fmu ^mvm<D%m&ft^>tc 0 gMH£3l5:fe£ 

<M~5> 



WO 02/15313 PCT/JPOl/06980 

20 

<M-6> 

-(3->3smmi c&jxsmmD&mizr&m&^mm^zmmLtz., t.^oz\ 
<m-7> 

10 <#!]-8> 

&><kZSm 7 — 9 \Z7KLfc a 
<M-9> 

15 imm^^zT^m^^mmm'^^mi.^mmi^zM^ 1 3 w t % tmm 

fa, ^m^5*3^UqH7~9^bfc 0 
<^-10> 

'mmm)*mzT&mm^mm£?-?tm^tc, z.t.mv\w\- 2 ^i^re 
20 mmm$%imu ^mmwrnm^n^rco ^^5^1^7-9^1-0 



WO 02/15313 



21 



PCT/JP01/06980 



BE 5] 





(wt %~) 






1 ^ ^ -X. 159: -Q- Ja 

Ic(meq/g) 


S ^ JS. JL» 

(wt%) 


( fi m) 


'(V) 


m- i 


1 0 


1. 1 


3 


5 6 


0. 5 7 


m- 2 


1 0 


1. 1 


5 


6 2 


G. 6 1 


fl- 3 


1 0 


1. 1 


8 


8 8 


0. 6 2 


M- 4 


1 0 


1. 1 


1 0 


9 8 


0. 6 0 


0J- 5 


1 0 


1. 1 


5 


9 8 


0. 5 6 5 


M- 6 


1 0 


0. 5 


5 


6 0 


0. 5 7 


01 - 7 


0 


1. 1 


5 


6 2 


0. 5 9 


0J- 8 


1 0 


0. 3 


5 


6 4 


0. 5 2 


m- 9 


1 0 


1. 1 


1 3 


6 8 


0. 5 1 


0J-1O 


1 0 


1. 1 


5 


1 0 5 


0. 5 2 



25 meq/g \ZWlfc&%V& 0 



WO 02/15313 




PCT/JPOl/06980 



1. mmmrn (2) t, tommmm (2) omm^ti^ti^mt^^mm o) 
zmnm (4) t^^t^mim^-mm^mm^ux, mmmnm (2) 

h>t< t^^tSjna^ti/cM©!^^^ (10) ts*u 

^Dh>gWc^Pc>0. 0 5 S /cm Tab?. d tS^^TSHflWH 2 ^ 

2. taaa»^-f^MKF (10) mm&ifiO. 0 0 1/xm^d^ 2 /mTCM, £fc 
10 -ft>^^llc^0. 5meq/g^Ic^2. Omeq/gT^oT, ^Otf^ 

W*Lj&*L^ lOwt %T~&Z>, mm 1 !3lfc£> H^iS^HF^JWm?fie 

3. mmnm (2) t, ^commm (2) ommz^n^n^m-t^>^m& (3) 
zmmm (4) ^^^rr^H^s^Mwm^v^T, m?&mm (3) 

s (4) fct, ^©jsada^t, is^^^-^^aft^t, ^©i^^^ts: 
15 tr^^i«i:t5@#wi»m 

5. soiB^^^^-r hjfittsiwsma. ^up^k -w^k ^b^-fh x 

6. tulBjl^-r^^©^i"«L^L^ 1 0wt%m 4icfcte5fB 

7. tutH«^-f«^^©-r^->3^^*I cdH c^O. Smeq/gm 8fc& 
25 m3, 4, 5^di6»iM^fS»« 

8. SutBS^-rmt^W^^D^D^ 1 0 0 tfmTifeS, It*® 3, 4, 5, 6£ 
fete 7 IBm^H^TO^^W^feo 



WO 02/15313 



PCT/JP01/06980 



1/8 



mi 



8 



12- 



A. 




3 5 



w 




SMS 



Cv. 




|||| 



X 




—11 



02 




10 



WO 02/15313 




PCT/JP01/06980 



2/8 




m 



WO 02/15313 



PCT/JPO 1/06980 




WO 02/15313 




PCT/JP01/06980 



5/8 




WO 02/15313 




PCT/JP01/06980 



6/8 




(A)Traif3-G)£aVL 



WO 02/15313 



PCT/JP01/06980 




(A)3fil / ir^a)#avL 



WO 02/15313 



PCT/JPO 1/06980 




INTERNATION. 




CH REPORT 



Internaf^SEr application No. 

PCT/JP01/06980 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01M 8/02, H01M8/10 



According to International Paten t Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M 8/02, H01M8/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 5-283094 A (Toshiba Corporation) , 

29 October, 1993 (29.10.93) (Family: none) 


1-2,3-8 


A 


WO 96/12317 Al (University of Southern California) , 

25 April, 1996 (25.04.96), 

& EP 755576 Al & JP 10-507572 A 


1-2,3-8 


P,A 


JP 2000-294260 A (Sony Corporation) , 

20 October, 2000 (20.10.00) (Family: none) 


1-2,3-8 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: *T' later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

W E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

K L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

K P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
06 November, 2001 (06.11.01) 


Date of mailing of the international search report 

13 November, 2001 (13.11.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (My 1992) 



0 



m^iUMWr^r PCT/JP0 1/06 980> 



a. ?m<»m-tz>ftm<r>5m <mmimfrM d pc) ) 

Int. CT H01M 8/02, H01M8/1 0 



m&zn-otc&wmn <mmmm$-m (ipc) ) 

Int. CI' H0 1M 8/0 2, HO 1M8/1 0 



n*m^m%im&m 192.6-1996^ 

n^m^mmmmm^m 1971-2001^ 

n&msmnmmmtem. 1994-2001^ 

B#ffl§g£i«rfg^fik&# 1 9 96-200 l¥ 



c. 









A 


JP 5-283094 A(^5££;*tjf€^)29. 10^. 1993(29. 10. 93) (77^ 


1-2,3—8 


A 


WO 96/12317 Al (UNIVERSITY OF SOUTHERN CALIFORNIA) 25. April. 
1996(25.04.96) & EP 755576 Al & JP 10-507572 A 


1—2, 3—8 


P, A 


JP 2000-294260 A(y~— $c5£^*±)20. 108 . 2000(20. 10. 00) (7 r 


1-2, 3—8 



□ 



r&j isj-^t- v h7r?!) -Jtt 



0 6. 11. 01 



13.11.01 



BJMSfcflfJ? (ISA/JP) 
ffflKf 100-8915 
jR^ii^ f5 ffi SETI4#3f. 



/J\JI| it r-f=P 



4X 



8 4 14 



03-3581-1101 ft^ 3 4 7 7 



tJCPCT/ISA/2 10 (SS2-<-^) (1 9 9 8^7.8) 




&ft®t>3ito\zm*3<®mmmmm 13-542 

(tUS/S) - EPBiJBflf 2001^08^130 (13.08.2001) £BIB imZ5ft$ffl 



0 

0-1 






0-2 






0-3 


www 


( 1 3. 8. 0 1 




0-4 

0-4-1 


^a;-pcT/RO/ioi 


PCT-EASY Version 2. 91 
(updated 01. 01. 2001) 


0-5 






0-6 


ttiM A \Z Jz o TJHa?^ tftfc* 




0-7 


m IS AX tettg A o#^ia# 


13-542 


I 






11 

n-i 

1 1-2 

II-4ja 
II-4en 
II-5ja 

II-5en 

1 1-6 
1 1-7 


(USA 

H©fl|K:BE*U]fc#tt 
;&©Jf jeSK:oV>T©tti8IAT 

Name 
Address: 


tHSIAT&<5 (applicant only) 
Xm&V&K-t^TVmmm (all designated 
States except US) 

HONDA G 1 KEN KOGYO KABUSHIKI KAISHA 
107-8556 

mwui-TB i si n 

1-1, Minami Aoyana 2-chome, 
Minato-ku, Tokyo 107-8556 
Japan 

B#B JP 
nil JP 


MM 

Ill-i-i 

III-1-2 

III-l-4ja 
III-l-4en 
III-l-5ja 

III-l-5en 

1 1 1-1-6 
1 1 1-1-7 


*©«I©taWAXtt»W# 

£©*fc|E«Ufc#tt 

*©m^Ht3OViT0ffl^AT 
ife ■&<> 

flc«(tt«) 

Name (LAST, First) 

Address : 
M (B«) 

im (h«) 


lhmA%.Zf&Wm-C&Z> (applicant and 
inventor) 

*m<Dfr (US only) 

mm m 

FUKUDA, Kao.ru 
351-0193 B*S 

Efa^ 1 T @ 4 § 1 -S^- 

c/o Kabushiki Kaisha Honda Gijutsu Kenkyusho, 

4-1, Chuo 1-chome, 

Wako-shi, Saitama 351-0193 

Japan 

B*M JP 

B*S JP 



2/5 

wmm) - wmB&f 2ooi^o8^i3B (13. os. 2001) ama xoms^sm 



13-542 



*©*t£BK:o^T©fcBKAT? 

s£ at*) 

Name (LAST, First) 



Address: 



1 1 1-2-1 
1 1 1-2-2 

III-2-4ja 
III-2-4en 
III-2-5ja 



1 1 1-2-5en 



II 1-2-6 
1 1 1-2-7 
1 1 1-3 



1 1 1-3-1 

1 1 1-3-2 

III-3-4ja 
III-3-4en 
1 1 1-3-5 j a 



III-3-5en 



1 1 1-3-6 
1 1 1-3-7 



inventor) 

*g<Z)3t (US only) 



mm (bd«) 



(tt«) 
Name (LAST, First) 



Address: 



M (EB«) 



(appl icant and 



ASANO, Yoichi 
351-0193 B^S 

+*1 TS4f 1 ff 

c/o Kabushiki Kaisha Honda Gijutsu Kenkyusho, 

4-1, Chuo 1-chome, 

Wako-shi, Saitama 351-0193 

Japan 

B*@ JP 

B*m JP 



(applicant and 



inventor) 
*m<D& (US only) 

KANAOKA, Nagayuki 
351-0193 

c/o Kabushiki Kaisha Honda Gijutsu Kenkyusho, 

4-1, Chuo 1-chome, 

Wako-shi, Saitama 351-0193 

Japan 

B*a JP 

B*B JP 



m* mmm) - mm® 2001^08^ 130 03.0s. 2000 sms lomsftsw 



13-542 



TTFi — 

1 1 1-4-l 

1 1 1-4-2 

1 1 1-4-4 j a 
III-4-4en 



K£ OS*) 
Name (LAST, 



III-4-5ja hfeT^S: 



ni-4-5en Address: 



First) 



1 1 1-4-6 
1 1 1-4-7 

TTT^T 

1 1 1-5-1 

1 1 1-5-2 



\mm (h«) 

[ggf (ffl£) 

k-«tt©mmAxtt*?i!# — 

|£©»jgBKo^T©UBAT 



(appl icant and 



III-5-4ja S >g 
III-5-4en k ame (LAST, 
III-5-Sja *t«: 



ni-5-5en Address: 



inventor) 
#Btf>* (US only) 

SAITO, Nobuhiro 
351-0193 

5*1 TB4f 1 ^ 

c/o Kabushiki Kaisha Honda Gijutsu Kenkyusho, 

4-1, Chuo 1-chome, 

Wako-shi, Saitama 351-0193 

Japan 

B*B JP 

H*B JP 



First) 



1 1 1-5-6 
1 1 1-5-7 

TYhT 



IV-l-ija 
IV-Men 
IV-l-2ja 



Bfl (B«) 
Name (LAST, First) 



iv-i-zen Address: 



IV-l-3 
IV-l-4 



icant and 

inventor) 

*m<D& (US only) 

NANAUMI, Masaaki 
351-0193 H*a 

$*1 TS4i1f 

c/o Kabushiki Kaisha Honda Gijutsu Kenkyusho, 
4-1, Chuo 1-chome, 
Wako-shi, Saitama 351-0193 
Japan 

JP 

H*m JP 



ftJIA (agent) 
til 

OCHIAI, Takeshi 
105-0004 B*S 

iffi5TS9f 1§ 

Nomura Fudosan Shinbashi 5-chome Bide . 
M, Shinbashi 5-chome, 
Minato-ku, Tokyo 105-0004 

apan 
03-3434-4151 

3-3433-5565 



(tummy - wmsm 2001^08^ 13a (13.0a 2001) ^hej lomss^m 



13-542 



77=2 PF©W©TS®A~ 



IV-2- 

IV- 2- 

V- I 



Ien |Name(s) 



"VPT 



Vl-1-1 
Vi-1-2 
Vl-1-3 
TP5 



VI-2-1 
VI-2-2 

VI-2-3 

Vi-3 - 



1 (j&i vmmp &mx tmm*& 



|*|<. ffi$iA«> cms© 
5 7 b n& *>© t *&$n-2> 



(additional agent (s) wi th safe add£ss as 
first named agent) 
C* —W 
NIKI, Kazuaki 



CA DE US 



Mfe©tH«B 
:5fc©ffil§f#-5§ 



5fe©ttlJR0 



EHMffRffla 



2000^08^ 11 H (11.08.2000) 

45SS2000-245013 

B*H JP 



2001^01^190 
4SSI200 1-1 2492 
B*m JP 



(19. 01. 2001) 



2001*f02£20B (20.02.2001) 
4^812001-44087 
BjfcB JP 



5/5 

^ffwnj^m\zm"^<mmmmmm 13-542 

mmm) - mmam 2ooi^os^i3B (13. os. 2000 bwb iob$35#548> 



VI1I-18 




1 


VHI-iS 




B2£S§ (Japanese) 


IX-i 

IX-l-1 


(«:*) 


35^ fit 








EAffll 




10-1 






10-2 

10-2-1 
10-2-2 


if : 




16-3 


ITjEB) 




10-4 


ftftWbjj&tomi 1* (2) icsdf 




10-S 


a fc «t b £ nfc a m 


ISA/JP 


10-6 








11-1 







1/4 

PCT REQUEST 13-542 

Draft (NOT for submission) - printed on 03.04.2002 06:23:59 PM 



0 


F rr elvlng Office use only 




0-1 


International Application No. 




0-2 


International Filing Date 




0-3 


Name of receiving Office and "PCT 






International Application" 






0-4 


Form - rUT/RO/i0i PUT Request 




0-4-1 


Prepared using 


PCT -EASY Version 2.91 






(updated 01.01.2001) 


0-5 


Petition 






The undersigned requests that the 






present international application be 






processed according to the Patent 






Cooperation Treaty 




0-6 


Receiving Office (specified by the 


J a. Danes© Patent Office fRO/JPl 




applicant) 


0-7 


Applicant's or agent's file reference 


13-542 


1 


Title of invention 


SOLID POLYMER FUEL CELL 


II 


Applicant 




11-1 


This person is: 


applicant only- 


II-2 


Applicant for 


all designated States except US 


II-4 


Name 


HONDA GIKEN KOGYO KABUSHIKI KAISHA 


II-5 


Address: 


1-1, Mlnaml Aoyama 2-ohome, 






Mlnato-ku # Tokyo 107-8556 






Japan 


1 1 -6 


State of nationality 


JP 


II-7 


State of residence 


JP 


MM 


Applicant and/or inventor 




111-1-1 


This person is: 


applicant and Inventor 


IIM-2 


Applicant for 


US only 


III-1-4 


Name (LAST, First) 


FUKUDA i Kaoru 


111-1-5 


Address: 


c/o Kabushlki Kalsha Honda Gljutsu 






Kenkyusho , 






4-1, Chuo 1-ohome, 






Wako-shi, Saitama 351-0193 






Japan 


MM -6 


State of nationality 


JP 


111-1-7 


State of residence 


JP 



PCT REQUEST 



2/4 

Draft (NOT for submission) - printed on 03.04.2002 06:23:59 PM 



13-542 



Applicant and/or Invent r 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and Inventor 
US nly 
ASANO, Yoiohi 

o/o Kabushlkl Kaisha Honda Gljutsu 

Kenkyusho , 

4-1, Chuo 1-ohome, 

Wako-shl, Saltama 351-0193 

Japan 

JP 

JP 



Applicant and/or inventor 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

KANAOKA, Nagayukl 

o/o Kabushlkl Kaisha Honda Gljutsu 

Kenkyusho , 

4-1 , Chuo 1-ohome, 

Wako-shl, Saltama 351-0193 

Japan 

JP 

JP 



Applicant and/or inventor 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and Inventor 
US only 

SAITO, Nobuhlro 

o/o Kabushlkl Kaisha Honda Gljutsu 

Kenkyusho , 

4 - 1 , Chuo 1 - chome , 

Wako-shl, Saltama 351-0193 

Japan 

JP 

JP 



Applicant and/or inventor 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

NANAUMI , Masaakl 

o/o Kabushlkl Kaisha Honda Gljutsu 

Kenkyusho , 

4-1, Chuo 1- chome, 

Wako-shl, Saltama 351-0193 

Japan 

JP 

JP 



3/4 

PCT REQUEST 13-542 

Draft (NOT for submission) - printed on 03.04.2002 06:23:59 PM 



IV-1 


Ag nt or mmon representatlv ; r 
address f r rre p ndence 






Th person identified below is 
hereby/has b en appoint d to act on 
behalf of the appiicant(s) before the 
competent International Authorities as: 


agent 


IV-1-1 


Name (LAST, First) 


OCHIAI, Takeshi 


IV-1-2 


Address: 


Nomura Fudosan Shlnbashl 5-ohome Bldg. , 
9-1, Shlnbashl 5-ohome, 
Minato-ku, Tokyo 105-0004 
Japan 


IV-1 -3 


Telephone No. 


03-3434-4151 


IV-1 -4 


Facsimile No. 


03-3433-5565 


IV-2 


Additional agent(s) 


additional ^CfAnf* f c 1 »4 eamA addrAac »a 

first named agent: 


IV-2-1 


Name(s) 


NIKI , Kazuakl 


V 


Designation of States 




V-1 


Regional Patent 

(other kinds of protection or treatment, 
if any, are specified between 
parentheses after the designation(s) 
concerned) 




V-2 


National Patent 

(other kinds of protection or treatment, 
if any, are specified between 
parentheses after the designation (s) 
concerned) 


CA DE US 


V-5 


Precautionary Designation Statement 

In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 

nil ripQinnptionc; which wrtniH ho 

permitted under the PCT except any 
designation (s) of the State (s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 

di iu ii \<x\ cuiy utJoiy riciuun wnicn is not 

confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 




V-6 


Exclusion (s) from precautionary 
designations 


NONE 


VM 


Priority claim of earlier national 
application 




VI-1-1 


Fifing date 


11 August 2000 (11.08.2000) 


VI-1-2 


Number 


Patent Application No. 2000-245013 


\ /I 4 O 

VI- 1 -3 


Country 


JP 


VI-2 


Priority claim of earlier national 
application 




VI-2-1 


Filing date 


19 January 2001 (19.01.2001) 


VI-2-2 


Number 


Patent Application No. 2001-12492 


VI-2-3 


Country 


JP 


VI-3 


Priority claim of earlier national 
application 




VI-3-1 


Filing date 


20 February 2001 (20.02.2001) 


VI-3-2 
VI-3-3 


Number 
Country 


Pat nt Application No. 2001-44087 
JP 



PCT REQUEST ^ f 13-542 

Draft (NOT for submission) - printed on 03.04.2002 06:28:35 PM 



VIM 


Internet! nal Searching Authority 
Ch s n 


Japan se Pat nt Offlo (JPO) (ISA/JP) 


VIII 


Check list 


number of sheets 


electronic f ile(s) attached 


VIII-1 


Request 


5 




VHI-2 


Description 


21 




VIII-3 


Claims 


1 




VIH-4 


Abstract 


1 




VIII-5 


Drawings 


8 




VIII-7 


TOTAL 


36 




Accompanying Items 


paper document(s) attached 


electronic file(s) attached 


VIII-8 


Fee calculation sheet 






VIIM6 


PCT-EASY diskette 




diskette 


VIIM8 


Figure of the drawings which should 
accompany the abstract 


1 


VIII-1 9 


Language of filing of the 
International application 


Japanese 


IX-1 


Signature of applicant or agent 






IX-1-1 


Name (LAST, First) 


OCHIAI, Takeshi 




FOR RECEIVING OFFICE USE ONLY 


10-1 


Date of actual receipt of the 
purported international application 




10-2 


Drawings: 






10-2-1 


Received 






10-2-2 


Not received 






10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
International application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/JP 


10-6 


Transmittal of search copy delayed 
until search fee Is paid 





FOR INTERNATIONAL BUREAU USE ONLY 



11-1 



Date of receipt of the record copy by 
the International Bureau 



# 



m m m 



z\(Dm<Dmmnmiz^x, ^mmnrnt, m^^^-y^m^^m^x 

vt£.tft>w&<D^mz&z>iz, -r *>sm®mfim< > z\ t \zmm vx^mm g i/^ 

mkm^mmmmiz&^xit, nmnm^^mMm^mmm.zm^xy'u h> 
■t)mft7kt.$k\zmstz> a ^(Dtzjsb, mmmtemkVB<, 7°ubyfcmmmTTz>3$ 
^ttfrnzo —J5, mmmxitmmK)t4z^^7i<^^m\\zf^t, y^^^y^m 
m (MmM^winxxx<Dttmmfi^mzn&mm fimz\% a zwfr®, mmmxtt 
ym&mfe-r&tmz, mmmxtom&m£;?z>>&g&&z> 0 

z\<D&ot&&mm<Dfc.&\z, (a) t»m ^n\zmr>mk<mm*m?&jvxv- 
>m y^ffimzTz>z\tiz£v, wm^vTWfflm&ijmrzjm&&zfi (t>) * 
wm\&BMmm\zm\rt2>jjfe (a^mm^i 0-33492 2WMmmd mmz 
nw3„ isfrvm^, (a) mmiz^ymmmmvmis&mtttf), ^<d-c 
*yfcmmm;TTz>t^mm&&r), &t (w y^mz^x ymmKDm^z^m 

mzi&Tzitz z\ ^wmm&mxtcmwm^wmmM&m'rz> z\t&Bm 
mzmw&mj^&rztb^mz^titf, wmmt, ^(ommmmommiz^tven 




2 



-trek, ^<zHxj->3d&i*£, mv&^mm&mmmmti&KihfcTtt&^u 
ztm^<, ^mmizimt^^>^mmiz^y°a byiftFtt&tmzmKFv 
^m^mz^^n^7m^^^vxmmmm(D^m^^^nx^(D-i:, mmmrn 
(d^u h y&m&? c *, sffteock o\z, pc>o. 05s /cm \zm&z>z tit)^jmx$> 

3±T^3TO5&, y°n h y&mmP c^Pc^o. 0 5 s /cm T«flSf£f gfti^jfite 

r^r\zmmm^^mrm^mmnmmMmm&m-r^ zt.* mmtr 5. 

rnmmw&mzttz>rcsb*mRiz£ftt£, mmmmt, ^(Dwrnm^mfiiz^n-^n 
mmr^^mm^z^mmm^m'^m^m^mmmmmiz^T, m&@§m&£ 

^^mmFf-o^ *>3&mm 1 c trnmrnm^-^y^mmm 1 c tvMmzm-tf 

77 H7WJW^»»im>*fir*L(i:»«tfli (lAB^W^Mtft) 



# 



3 

rtf^-y, m%\mvtKwm^w*>3m®mic£mxm a mown®: 
, h >&mmp c^pc>o. 05 s/cm t&s, t^ofeiwts^rrs. sm^3 

»«^5, 6«#?LSt©;*7— ^>^-/\°, ^j— #>yi/— h^^u £7t#-fe/\°l/ 

mmi 1 t3mtz>m&(Dmt<Dmi 2\z7m^T&nm&znz> a 



4 

»1] 



-r±r /"V ~P r y _ J- 






ffl l 


(PEEK) 




/r*tt r-* 

&\ 2 


* U .x — v ;u x ;u >+; > 
(PES) 




f J 3 


^ 'j X JU > 
(PS F) 




M 4 


tJn y .X- — 7- ;h ^ f- 
( P E I )• 




£>] 5 


(P P S) 




m e 


^ U "7 jc-U>^+v/ K 
(P P 0) 





[3E2] 



& & m m 




V* fvUT-tr h7 5 K (DMA c) 


1 6 5. 5 °C 


^^^;l/*yl/A7$ K ( D M F ) 


1 5 3 °C 


•^^f/l/X;l/7t + y K (DM S 0) 


1 8 9 °C 


MJxfy|/7tX7x-F (TEP) 


1 1 5 °C 


N->>;l/fcf n >j K> (NMP) 


2 0 2 °C 



5 

S i 4 (Mgo-aaA 1 x. aT ) do (OH) 2 • nHa 0;M:Na], -tftfcM h [M0.33 ( 
S i 3 .6TA I0.33) Mg 3 do (OH) 2 • nH 2 O ; M : Na], h^-f h CM0.33S 
i 4 (Mg 2 .67L io.33) Oxo (OH) 2 • nH 2 O ; M : Na], 7,^- :/>+K h [Mo.xt 
S U Mg^Oxo (OH) 2 • nH 2 0;M:Na], A-^^-f h [Mo.se (A U. 
seS i 3 .x 4 ) Ala Oxo (OH) a • nH 2 0;M:Na] ^©feW7B^£n<g>^, -g-fifc 
M^77»-fiff [M-Mg 2 . 5 (Si 4 Oxo) F 2 ;M: Na], 7^*- 
7-f h [M-Mg 2 (Si 4 Oxo) F 2 ;M:Na, L i ] ^«^fcffl^£n& 0 £-Ji#; 

, t^Ki2©yDh>MPc$, tutBCDJ;-5(CPc>0. 0 5 S/cm fCjt^Ci: 

^ilc^O. 5meq/g^Ic^2. Omeq/gT^T, «$OTfll2 
fe^WSL^L ^10wt d i^i^Tab^o dnbHM^HufB-f ^">^ 

£Pc>0. 0 SS/cmOfSji^it^C^tr^ fzfcU figd^d>2/xm« 
A\ -ft>5a»SftIcdiIc<0. 5meq/gT*5i^m WffiSm2<D'(*> 

33^§* r c a*, mwr-i mm.f^m\\(Dm^ £ o fcfgrr&o d #*d < o . 

OOUmT*^, ^>»ilc^lc>2. Oraeq/gTcbS^dJ, £ 



6 

s. 

5 CJHIM) 

a. ^ffJBtOgJjt 
<0*-l> 

tgd^d^2wmt, R^t>3»il ct^I c = 0. 5meq/g©Mh7 

. io ^ h b&f- 1 o (DmmN a -r ^-^y o h>t-f *>3mznz>. 
©^r-Ki i o w t 

nmz^m a) t-r-s. 

<#|-2> 

! 20 oz\t.^m% m-itrntaxtsmv, ma) t.m-mi£ommm2*jmi,f^ z. 
emmm2*m (2) tr*. 

<0»J-3> 

1 iRWKTO5»?, #1(1) tRI— ff^©H^KM2Sr^Lfco d. 

25 <Dwmgm2&m (3) t-r*. 

<3J-4> 

-f ^->5S^lS^©^\^ h h^-? 1 0 ©^TML £L = 6 w t % t V > 

?z\t.wvt% m- 1 tffi&vyjjmTz, ma) tm—m^(Dmfmfm2^m^rz e n 

©**3*1832£0iJ (4) <hT3. 



7 



<m-s> 

*>$m&mey\? b ^ blfiFP 1 0 <D^ML SL9wt% \Ze$M Lit, t^o 

z\t:\m-\% m-itnm<D^mv, ma) tm-mz<DWMmm2&i$.MLfzo z\<d 
wmmm2$:M (5) tT% 0 
<m-6> 

^2^!i (6) <h-r§ 0 



^t>3^ilc*nc = l. 2me q/g^^Unt-f htfl £ 

t.wz.t.&mt, m- 1 tmmojy&rc, m en <hi^H¥2©^«jgi2£^Lfc 
o z\(Dmmm2*m a) 

<^J-8> 

-Y 3">3£^SI c^I c = 2me q/gcD^-^-f Mft^l O^fflK i^-r^-> 

^-ltl^SSO^r, M (1) <t^-iP$©«^M^2^«Lfco 
Jg|2£0i| (8) tt5„ 

<m-9> 

^^w. 1 tmm<D^mv, m (i) <hiwi-ff^©m^KM2^^bfco 
<#i-i o> 

< j-yimm&o)^ b ^ btfrf- 1 o a=i2wt %Ki&£Lfc, t 

^oct^m m- 1 tmm<Djj&n:, ma) £m-mz<Dwmm2&imi,it e 
:©tW2^j do) i-r-So 

<#i-ii> 



<m-7> 



8 

10©^»L£L = 6wt%Ki83tLfc, t^oZ.£&J>UZ, W-ltRfiKO^?, 
#J (1) «b|WI-j¥$©«fi?K^2$^Lfe» -<7)m^KM2^J (1 1) tr*. 
<3J-1 2> 

5 hS^f 1 0 tf^fSL £L = 6 w t XizmMLfz, t^o Z\ <hJ£W;i, ^J- 1 tm&<D 

^mv, m (i) tm-mis<Dwmm2&fmi>tc.o z.<Dwmm2&m (12) 

<3J-13> 

-f Ic^Ic = l. 2meq/gt, fio-f ^->3^5aS^M^nTV 

10 V^>^:UP^--r MSFPl £& : E> ; E'JD:M' HKfpl 0<7>bW1;L£L=6 

wt%fClS3£U7t, 0iJ- 1 tl^tfX^T, M (1) £1*]— J9£<£« 

mmm2*i$MLrzo z\<Dwmm2*m (13) ^-r^c 

<«- 1 4> 

-f ;t>32^§* I c I c = 2 m e q / g T, J-^-f ^>3£^S£M£tlTmv^ 
15 -t7^ htf 10», ^ycT-n^^-T hffi&l 0®^fiL^L=6wt%lltt 

mvrco :«H2^j (14) <h-r^o 

20 P t ffi^oygmw&l 5 w t %Ta53o S^^©#?LK^-#>^-/N°©n-M(c 

fC Nafion (^x^ttiSD £, -f yyotf^T^n-jl/in-^D \d)V7)Vn— 

Nafion O^rtte 5 w t %T&£ 0 
25 HufB/t-r >^Ktc; MSJtT, Nafion : $$£fe^= 1 . 2 5:2 £U2>&*> IdtHHft 

Xh&VmVfro Z.(D^\-7s b£, Pta^O. 5mg/cm 2 IZ&&MM 
5 , 6 <DTim±lZ7s? U -> WJfC <fcoT£?fiJ U #<^T 6 0tl:T10 #Tii]a>39&£ 

m\ ^<mi2ox:\zxmmM^n^x^Ms^xfmm4^nr^ mmmm2 



9 

(DM (1) fc*ttvr. ^E-©-M^^^3 ^LT-^0«^ 5 £^T, 
^4^UT^<©l£«W6*aTT, 15 Or, 2. 5MPa, l^MO&frTtfy 

5 (14) ^m^xi4m<Dmmmm-wm!m^m^Lrco 

oTte, -1>\d-y>X7j-^-*f : V-^hP>S I 1 2 6 0) tl 

10 MlSff fCT 2 L7t. 

^p^^Rt«^c^oTfi &<D&?t£mttmm^tz.<, Wt>, ^13 5t:, 
mm.9 0%(DmHZ&^TWMmm2$:MmO. 8MPaKT2 0 0I^P B l&«T3^U- 

(DmZ&ilhL, £fc^rXb&(Dmi£%:t2£VT, ig»Rt= (t2/tl) 
15 X 1 0 0 (%) £HLffib7Co 

^C$Wc0»;SoTH ^©J;5^^MfflLfco BPS, «^MJ^2^9 0 C C 

(Dmekizmwrn, m&izT^<Dmmnm2<Dmmwi*®!mu ^-m%mm2&nQ 
vmizLtzi i ox:(D\M$mmz$mu ^<Dwmmm2<Dmmw2^mi,r^ 

X, 7K^*w3^w3=wl-w2<hLT^/±lU fr^X^mWc = (w3/wl) X 
20 1 0 0 (%) 0aiLfe o 

»»I^^T, TV- : jffi** ; : £M ; ffl#*©jE*J 

1 0 0 k P a, *iJ£P£5 0 %, *i*tf&g£5 0 % ; M^m©»?m^8 5<C ; CD^fTFfc: 
£>^T, WMB^O. 2 A/cm 2 ©<t#C9^{i (V) &$<&fc a 
25 d. ^ij^m 

^3«, m (i) ~ (i4) icirr^st^gfeifa&^i ovrnt, wmm2<D&m 

pee KX)\s*>4tmcD&frztezmmnmv& o . tfcPc wwm^u 
b y&mm.? c {c*hr£#j ( i ) f©yo f ms-h^p c ©±#^^^To 



10 



co I o 

CO 

co I o 



co o d d 



WON 

t— I e- I co 
co co 



CO 
CO 



CO 
CO 



eg 
co 



<rt) £ w 



CO 
LO I lO 



LO 

ob I eg I 

LO CO CD 



lo eg 
ei lo 



lo I oo 1 eg 



0U & 



O 

co 



xr 
o 



CO 

o 



LO 
CO 
CO 



^ I CD I CO 

eg I lo 
co | c— I t>- 



CO 



oo 
eg 
co 



to 

CO 
CO 



CO CO 



lo I eg I lo 



CTi OO 



CO 
OO 



00 0) 0) 



LO 
CO 

oo 



oo 
CO 



eg 
eg 



A 



a 



co I eg 

lo I LO 
co 

o | o 



co | c— | oo 

LO LO | LO 

o|o|o 
6 I 6 I o 



<ro -3 ^ 



LO 
CO 

co 



CO 

co 
co 



eg 



co 
eg 



LO 

co 



co 
eg 



LO 

eg 



eg 
co 



oo 
co 



eg 
co 



co 
oo 



CO 
O) 



oo 

CD 



CO 



CO 
CO 



CO 



LO 
O 

co 



o 
co 



CO 
CO 



oo I CO 
exj eg 



CO 

eg 



xr 

co 



CO 

co 



xr 

CO 

CO* 



CO 
XT 

o 



eg 
eg 



co 

CO 



v 
tfflS 



Up: Ujc 



to to 



' * "W cr 



8SP 



VI VI VI 



eg | cm 
VI VI 



^ Up Up 



-3 



eg 
VI 



VI VI VI 



eg 
VI 



co 
VI 



eg 
VI 



eg 
VI 



LO 
CO 



LO LO 
O CO 



LO 
CO 



LO 

o 



o 



V 



V V V 

\ -L- I JU 

<s U\ Us 



V 



< <\<\< < 



v 



D 
VP 

A-x- 



V 

»l 



LO 
CO 



LO 
CO 



LO 

co 



LO 
CO 



V V 

-X- JL. 
< < 



— | O 
5 I S 



V 



V 



D 

w 

A-< 

VPN 



V 



11 

®3t% m3iz&^x/ mm, m en ~ (5), o), (10) \zmu 

, JmfiL*Ul0wtXIOW*:tl:«k6Tl^t)^Dh>g|KP 
5 B4». S3«^T, #J (1) ~ (5), (9), (10) KHU 

H5«, *3»c»^t. amy. 011 cd ~ ( 5 ), o), uo) owu 

H6«, «3teX3Vvc. Km Sl^fiL^L = 6wt%TWJ (4), (6) 
~ (8), (1 1), (1 3), (14) fcMU WR^afflBtf 1 0C0<^>3^^»I c 

W6*vaufc5K:, ^t>3W^M^Mfi O£/Htr>fc0a (4), (6) ~ 

(8) «. mmmv<Dm&^mmtir?io%MWc.M (id, (13), (14) 

1 20 Icfilc^O. 5meq/g^§^»^5„ 

*fc^3(C^^T, M (4) £0!) (12) t^it^i, WfflR2<Mffi<&m±2it 
5±T, tfR^KfflSfcPl 0«gd£d^2 wmfC^T^dtcDi^'I^^^T 

*3ctD, MfB©ct 5 &#f££^£^|f (1) ~ (9) 
25 , (10) ~ (14) Sffl^fcfcoiO *«xtJ8|^$|t 4c ^ 



GfinMi 

a. wmmmcogm 
<m-i> 

egd^d^2tfmT, R-D-fJ->5m&m Ic^Ic = l. 0 9meq/g©t>t 
(Dammit 1 0 w t 

m&2&m (i 5) £T3o 

<M-2> 

-f^>3£M*I c^Ic = l. 0 7me q/gO^'jDt-f hS^l O^fflV^ 
, £V>5£<!dBtfm, M-l<h^<D^T, 0!l (15) <tlRh-ff$©«WIIt2S^ 

z<Dnmsm2&M a 6) i-r^o 

<#»J-3> 

<^->3^^*I c^I c = 0. .9 lme q/gCD^E^EU hfei^l O^fflV^ 

, iV^^iJWte, ^J- 1 <t|ll^CD^T, #!J (15) i|WI-j?$(D^KM2^^ 
bfc„ eiO«^Mm2^J (17) 

<M~4> 

-ft>5»ilc^lc = 0. 7 lme q/g©1f#t< ht^l O^fflt^c, 

oz.twv\% m- 1 tmmcDjjfe-v, m (is) <hiwi-j¥$©^Mm2^^brco 

Z\(DWMmm2$:M (18) <t«o 
<0*J-5> 

<^->3S^*I c^I c = 0. 5 Ome q/g©A^ h7-f htfl Offfl^t t 

\,^z.£ww% m- 1 hmmoumv, m a 5) tw-mi£<DWimm2&imi,iz 
. c(Dmmnm2^m (19) <t-r^>. 



13 

<0!|-6> 

<r*>2a&S«I c**I c = l, 0 Ome Q/gO^ h7< OSfflUfc, £ 

l^uim 1 £|Wtf£<Z)#£re, #| (15) j?$(D«^M^2^^Lfe 
0 CI(2S8?ft»l2£#iJ (2 0) £T3o 

<0IJ-7> 

-f^->3C^*I c^lc = 0. 5 4me q/gcDT^-TVtK MSB=-1 O^fflV^ 
, £^?Z£&J?\-\Z, M- 1 £mm<Djj&rc, M (15) t|f|— ff£©^fl?3flg|2£^ 
Lfco Cltf)^?jtJg|2£#J (2 1) i-T-So 

<M-8> 

-UrytmmWLl c#*I c = l. 2 5me q/g©/t-$^a7-f 0 £ffl^7t 

, t^oziii^x m- 1 tmrnoum:, m (15) tig— ^0Dgn2« 

L7to £<Z)*#fSl»2£0iJ (2 2) tfS. 

<m-9> 

-f*->58&&*I c^I c = l. 2 Ome q/g<D7ymi3tr'(mmmffl 0£JBtr> 

tc, t\*oz.iL%wu% m- 1 hmmnjm-v, m (15) ti^— mz<DWMnm2&i& 
mvtco z.(Dmffimk2&m (23) t-r*. 
<m-io> 

^*>$8&&mi cifil c = 0. 6 Ome q/g^y^MiS^l 0£fflV> 
&, it^EtEW* #>J- 1 tl^CD^&T, #1 (15) tra— J*$®fWIWIR2*^ 

mvrco z.<nttfflm2&M (24) t-r-s. 
<3J-1 1> 

^^^OTi m- 1 tmuo^mv, m (15) tm—m^oymmwk2*j$ML'tz 
o ^<Dwmm2$:M (25) tr*. 

<3J-12> 

'Tt>3»IIcdilc = 0. 2 Ome q/g©ADW hftf 1 OSffl^ £ 

v^-5ct£w«, 00- 1 tiwi«i(D77?*T, m (i s) tra— mz(nmmnm2&!%Bi<fc 

. £<7>«#3t®l2£#l (2 6) 
<0»J-13> 



14 

-ftf>38fc&ilc#lc = 0. 0 5mea/g©^O7-fhlKP10*ffl^& £^ 

a- 1 fcrawa&e, #j (15) tn-mommzzmirz, 

^OtHBW2«l (2 7) 
<fl- 1 4> 

5 -ft>3a*SIIc3^Ic=0. 12meq/g^7-f HK34 0£1V>&, £^5 
«-ltlWto*SW, 01 (15) MH¥£0fM)l2M^L£ o £ 
(2 8) £T3. 

Hii2#J (15) - (2 8) SfflK IlM«(D^T14l(Dt^Ml- 

10 «Bk^&st&i,fc. 

ix, m<nrnm2<mmm&m (15) - (28) \z, 5 or, i2p#f*toi 

1WJ£J:»J (15) ©Wf^l^^l (D 
SC, t-fn-lf-M) tilt, IHBtt 5*0/111 in KTT, MiC#^l^S^ 
£Pftt#3, lWJ»4OTt^Tli, (15) CDK»lcirrsi«T2* 
20 T 2 -T 1 = AT^tBL/T, dOAT^J (15) mmSl±mt 

L&. Rtt®tfli£&09 (1 6) - (2 8) fC^vT^frofco 

d. mm 

m\t m (is) - (2 8) \zmm^mmtt?io(Dm, WBM120& 



15 



C3E4] 





St: G ISPS: 


0. 7 5 


0. 7 5 


0. 7 3 


0. 7 1 


0. 7 0 


0. 7 5 


0. 7 1 


0. 7 3 


0. 7 2 


0. 7 0 


0. 6 1 


0. 6 1 


0. 6 0 


0. 6 2 




m ~ 


O 

-i-H 


CD 


OO 


LO 


oo 


o 

t-H 


LO 


CO 


CD 


CO 


o 


o 


t-H 


T-H 


I 


A _ 
□ ^(^w 


CO 
CO 

<z> 


LO 
CO 
O 

cz> 


CO 

co 
o 
o> 


T-H 

CO 

<o 
<=> 


CO 
LO 

o 


CO 
CO 

<z> 
<=> 


CD 
LO 

o 
o 


CO 
CO 

<=> 


CD 
CO 

<o 
o 


CO 
LO 

o> 
cz> 


CD 
CO 

o 

<z> 


CO 

o 


CD 
CO 

<z> 
cr> 


t-H 

<=> 
<z> 


1 lfisfl 

(pur 


v ^ - 


CO 
CO 

1— 1 


CO 
CO 

T-H 


to 

CO 

T-H . 


LO 
CO 

T-H 


CO 

t-H 


LO 
CO 
t-H 


CO 

T-H 


t— i 


CO 
CO 

T-H 


CO 

T-H 


CD 
CD 

o> 


t-H 

<=> 

T— < 


CD 
CD 

cz> 


CO 

o 

T-H 




<ra 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 
























|qc 














CO 

VI 


CO 

VI 


CO 

VH 


CO 

VI 


CO 

V8 


CO 

VI 


CO 

VD 


CO 

VI 


CO 

VD 


CO 

VI 


CO 

VI 


CO 

VB 


CO 

VI 


CO 

VI 


V 


A mW o^. 


CD 
O 
i — I 


c— 
o 

t-H 


T-H 

CD 

o 


1 — 1 

o 


o> 

LO 

o 


<=> 
o 

t-H 


LO 

<=> 


LO 

CO 

T-H 


CO 

T-4 


CP 
CO 


CO 

o> 


o> 

CO 
CZ> 


LO 

<=> 


CO 




-big! 


□ 

VP 

A-t- 
vPV 


V 

°-£ 


JL. 

V 

Its 

<- 


4* 
A 

1 

KV 


Iff 

Xv 


V 

a 




V 

■kr 


V 

-fr 

V 
D 


V 

D 

<N 


V 
V 


as 

& . 

Bjmr 


m 


CO 


»-H 

5 


CO 

T-H 

5 




o 

CO 




CO 
CO 


CO 
CO 


CM 


LO 
CO 


CO 
CO 


t— 

CO 


oo 

CM 



&4&*>91*>frfc£*>\Z. ffl (15) ~ (2 4) tt, IBfcKiiaUi#WlAT5»<, L£: 
15 bfefe^WSbVio 

^.tc^mm 3 ^iiwii 4 «, y^=? y ^m^m^mm.^z p t 

25 86, *^^^fe^^WT§^^343J:»M4MA^H#:i^^^M^ 
^mtfe?>^W^^\ ^^D^D>1 0 0/zmT«^«'l4iW£TT-i> o 



17 

ftttW&til&fr>i*>$®t&mi cttl c^O. 5meq/gTa53C:£7W£lA\ 

B&tfflSFftfH' *->38fcgai I c & I c < 0 . 5meq/g TraS8S48&W£~Fr 
So ««^BKlDHE?0<^>3ateiF«I c(D±JBffl$. fm±. Ic = l. Omeq/ 

g s 0 3 4 t*Jt-5»«^r'r mm. z ?<D^mL uuiowt 
5 s ci t * l v \ mwr-i mmm-oy^mmLf)^ > i o w t sraasswsa&o* 

Wbit^i, L= (Wb/Wa) XlOO (%) W^-fSfetftfaTO^TSL 

(DTmm*L = o . o i w t v 

10 1/-^ 7 , 8 «, £>& < £ feM-M GIStteM®) C^XW <Z>#tfc<Z)#i 1 1 , 

1 2&mf&ztirz&mm?$>Q, &±jv*ttmtz>t.mz., t;v^t»i» 

®w-t«ft©iiii^ o T^©=t ^ r^mmm $ns 0 

(1) *-^>^7^^t^p ts^fflt^t, mmr&Mjfrrzo 

>3mj$fi-<Dmmmt 1/2-3/1 -c&zzl tarns, v v ^ 

( 2 ) mmtx* 1/3—5/1 ^>:/^ y ^^-?<t^u t- h77j^nx?u> 

20 (ptfe) i©t^t$x?l/>^'j3-;^©M^-tM$Wj;§77 l J$ 
Ji£T:tt*>&>5fc*ifc»i«5, 6Sfffit5, T*W©»t»ttl. 8~2. 5mg/cm 2 

(3) ftftH5, 6 <Z)T^J1±^, mm (1) Tl#7c«@fflX^U£P tft^O. 4~ 
25 0. 6mg/cm 2 tfcSJ^tdfctfU $^UT^^3*<fct«8fi«4*«f^r-5. 

(4) mmnm2(D~mz^mM3^Lx~yy(Dimm5^mx, sttmrnzimm 

0~2 0 0<C, JEETJl-1 OMPa, 1-3 S d <h£W£ L >. istafcy h:7V 

^&2 0tc4Htrffv\ -^5/hyi/7o^, j®S6 0— loot:, jetji~io 



MP a, 1~3#M£U =**yh^©ftfl*. S^12 0~2 0 0t:, 
lOMPa, l-3^WWtL.Tt><fc^ 

?z.h-t)Spjmv$>z>o z<Dm&, nmnm2<DBf&izm^znzmtt^*>^mj&ft<D 
#mtg$Mmz&^T, ^(Dj&frmmz 5 ~ 1 5 w t <o , £tt(Drmmftimiz& 
^TQmM3iz^n&mmm&}mmizo. i~o. 2m g /cm 2 t&d, ^^otffssg 

^^<^^«Wa»M#**^ 3 ~ 2 0 w t %, ^L<«5-15wt% KfcS £ 

m®M4 &mj%rz>fctb<Dwmmx ? u fcwsm^M^te 5 ~ 2 0 w t % t 
mmB&izn2&znz>o 
ot, mwm\zo^xmm-r^>o 
<m-i> 

(1) *-^>y^^^ (77-^x^77^) tf cp ttf^p tf^/*-#> 
^^^ti^iiit^i : iizte&&o\zm&zi±Tmmt£Ttisfc a s^ux-f 

;i/X-^;l/^h> (T^FU^&i© ^W^^CAnt, -f3->33^*^2. 4 

meq/g £Tx;i/*>ft: u u x-^;i/x-^;u£- h >£f#7c. X 

;i^Mt;^ u x— T-;ux-^;u^ h >mt\zmmtT-*m&v, mmT-/x)i*>4t# 

(2) «*i£T4 : 6(D^-#>-7^^^fe^i^U^h^7;^DX^l/> (P 
T F E) ^£X^l/>^U zl-^t^-C^^ifT^^X^ U £#-#>^-/\°©Jt 

( 3 ) mmcDTim±iz, mmmx ? u £ p t 0 . 5 mg/cm 2 1 o izmft 



. 19 

(5) MS^lIt^ 8 Ot:, 5MPa, 25MWO*frT?-^ 
*yh^^*ffV\ &W16 0T:, 4MPa, l^HWO^TOWy h^UZZft 

?xwmm-wmmzmi,tz, 

JElOOkPa, fi]j«5 0%, £<fct»£8 OTTCfcofc. iL>lffi&fcfc*fU££ Lfc. 

umtxy- Ffiziz£z>mmMT$>-Df£ a cvmtT-mtimm A/cm 2 st^i/ 
wfoeaeLfc. ttK&*5is3?r. ^fei^-rm^^^wiLi:^^ (ia 

m ( i Amwvmjs tvmzmsiz^u m^^mmL^mmtmm:\m 

<M-2> 

m7~~9\zmvtzo 

<M-3> 

m^^mmtf-oy^^mLmm.^zMLxsw t %n!&tL7t c<bBw 

<3J-4> 

l^^^^^^WML^M^^^LTl Owt%£f&£Wt, 
<M-5> 



m- 1 tmtmmmwmi, mtmmmotz. mmuu 

<0J-6> 

5 tmrn- 2 t^ii;*fttii^MffSL, Mffig©«fTtifc. mm 5 

&KJ07~9C*W:. 
<W-7> 

10 <M-8> 

i ! 

<M-9> 

15 MD^Il;t§itt^»f o*SiL*i«6TO»l/T 1 3w t %tm 

fa §Sf^5&fcia7~9lC*l/:. 

<«-io> 



»5] 



21 





(wt%) 






Ic(meq/g) 


(wt%) 


Wt ^TC 13t IS 

( # m) 


(V) 


m- i 


• 1 0 


1. 1 


3 


5 6 


0. 5 7 


m- 2 


1 0 


1. 1 


5 


6 2 


0. 6 1 


m- 3 


1 0 


1. 1 


8 


8 8 


0. 6 2 


ffl- 4 


1 0 


1. 1 


1 0 


9 8 


0. 6 0 


M- 5 


1 0 


1. 1 


5 


9 8 


0. 5 6 5 


01- 6 


1 0 


0. 5 


5 


6 0 


0. 5 7 


/nf r-r 

ffl— 7 


0 


1. 1 


5 


6 2 


0. 5 9 


«- 8 


1 0 


0. 3 


5 


6 4 


0. 5 2 


01 - 9 


1 0 


1. 1 


1 3 


6 8 


0. 5 1 


M-10 


1 0 


1. 1 


5 


1 0 5 


0. 5 2 



me q/g£IBt£ft5. 



22 



i. mmmm (2) t, ^owrnm (2) (mmz^&m^r^&sm (3) 
zsm&m (4) t*tt&mmH&mwbiz&\,>T, m&mmm (2) 

5 <*>38^,fcD&*K3=j* (9) £, ^(DWm* (9) fc#*u Jio£fK*->£ 



10 

i 



2. Mem^rMtra? a o) ttttSd#*o. ooum^2/im^o, 

<t>3»ilc^ 0 . 5meq/g^Ic^2. 0meq/gT*oT, 

tiLR^iowtras, if ^ i im.<rmmttwmw&> 

3. m^rai (2) t, tommwrn (2) (3) ^ 
wmm (4) t*#r«H»i«4HFSKss^«fl&fc*^T, huis^m (3) ^» 

2r?&&, m$£ 3 mboMm^wmmk, 

7. w&tt4mmttett*>!m&kic&ic*6. 5mea/ g T?*«, m* 

25 ^3, 4, 5 6 f^COH^ji^M^^ 

8. StffBS^^^^TOm^D^D^lOOwml:^ MM 3. 4, 5, 6£ 



20 



mmfrfwmnm cd amm (2) t *®*«mit (2) ©pnwzwe 
n«r^^@ (3) &±zmmm u> n#rai ( 2 ) 

>S«l^ckO^*«£» (9) t, ^(Dfgmt (9) CMl, a^M-f^^yn 




(%) m & n m m 



5/8 




(S/beuj) D| WU^ii 




(A)3fBlf3-a>£flVL 



7/8 




8/8 




(A)3f®1f3-a>SflVL 



